To examine the effects of socioeconomic status (SES) on the obesity knowledge of adolescents in six Latin American cities. DESIGN: Data were collected using an anonymous, self-administered questionnaire consisting of demographic questions and a 25-item multiple-choice obesity knowledge test. Test items were clustered under five topics: the fat and calorie content of foods and beverages; weight loss methods; energy expenditure; food preparation methods; and the relationship between obesity and health. SUBJECTS: A total of 1272 ninth grade students from higher and lower SES families were recruited at schools in Buenos Aires, Argentina (n ¼ 195); Guatemala City, Guatemala (n ¼ 212); Havana, Cuba (n ¼ 213); Lima, Peru (n ¼ 218); Panama City, Panama (n ¼ 195); and Santiago, Chile (n ¼ 239). RESULTS: Mean test scores reflected a low level of obesity knowledge among adolescents from higher and lower SES groups in all six cities. Nevertheless, a trend for higher scores emerged in favor of adolescents from wealthier families. This income effect persisted after controlling for gender and weight status. The weakest knowledge areas among youth from the higher SES groups were food preparation methods and the relationship between obesity and health while those for adolescents from the lower SES groups were the fat and calorie content of foods and beverages and the relationship between obesity and health. Classroom instruction about obesity was generally more available to students from the higher SES groups. The majority of adolescents from both SES groups were interested in learning more about weight loss methods, energy expenditure, and the fat and calorie content of foods and beverages. The topic of least interest was the relationship between obesity and health. CONCLUSION: These preliminary findings suggest a need for more obesity education programs for adolescents, especially for those living in poverty. International Journal of Obesity (2001) 25, 1262 -1268 Keywords: obesity knowledge; adolescents; Latin America; socioeconomic status
Introduction
Adolescent overweight=obesity is an emerging public health problem in Latin America. 1 -8 This trend is of concern to health professionals in the region because of the reported association between excess body fat and hyperlipidemia, hypertension, and impaired glucose tolerance in adolescents and the onset of chronic diseases in adulthood.
9 -12 Dietz 13 has observed that approximately 50% of obese adolescents with a body mass index (BMI) at or above the 95th percentile for their age and gender become obese adults. Despite the growing concern over the increased prevalence of adolescent overweight=obesity in Latin America, little research has been conducted to measure the level of awareness of adolescents regarding the various causes and health consequences of these conditions. 7, 8 Therefore, the Pan American Health Organization=World Health Organization (PAHO=WHO) funded the present descriptive, exploratory study to assess the level of obesity knowledge among adolescents from six Latin American cities in the context of socioeconomic status (SES). This study was limited to urban samples because of the rapid rate of population growth reported for Latin American cities and because of the paucity of information concerning the occurrence and nature of obesity among urban youth in this region. Data for each city are reported separately because of the differences in socioeconomic conditions prevailing in the six cities that may strongly influence access to obesity education and occurrence of overweight=obesity. Knowledge data were analyzed in the context of SES because several investigators have noted that SES is a powerful predictor of risk factors for cardiovascular disease, including obesity. 12,14 -16 Findings will be used by PAHO=WHO to develop school and community-based programs for adolescents and their families that promote healthy lifestyles, including obesity prevention.
Methods

Subjects and collaborators
Non-probability samples of ninth grade male and female students from: Buenos Aires, Argentina; Guatemala City, Guatemala; Havana, Cuba; Lima, Peru; Panama City, Panama; and Santiago, Chile were recruited in schools attended primarily by adolescents from higher or lower SES families. The selection of cities was based on their high adolescent populations and on the availability of PAHO=WHO collaborators trained in anthropometry and survey administration. The decision to recruit students from Havana for this study was made after conducting a literature search on socioeconomic conditions in Cuba and consulting with two Cuban nationals who are very knowledgeable on this subject. These sources revealed that there are sufficient differences in neighborhood characteristics to justify labeling them as higher or lower SES neighborhoods. The inclusion of schools was determined by the willingness of principals and teachers to cooperate with this research. Since recruitment took place only in cities, it is acknowledged that the findings from this study reflect an urban bias.
The selection of schools, recruitment of students, and survey administration were accomplished by six PAHO collaborators working as nutrition professionals in their home country. The collaborators from Lima and Buenos Aires were affiliated with the ministries of health, the collaborators from Panama City and Guatemala City were on the staff of the Institute of Nutrition for Central America and Panama (INCAP), the collaborator from Santiago was affiliated with the University of Chile, and the collaborator from Havana was on the staff of the Institute of Nutrition and Food Hygiene.
Prior to data collection, the teachers distributed a letter to the students addressed to their parents=guardians describing the study and requesting permission to include the students in the research. This letter was signed by a primary caretaker and returned to the collaborators before a student was included in the study. Receipt of a completed questionnaire from a student was interpreted as obtaining informed consent. This study was approved by the Committee on Human Research in the Behavioral Sciences at the University of Vermont and by the Committee on Research at PAHO headquarters in Washington, DC.
Survey instrument
Data were collected using an anonymous, self-administered questionnaire that elicited demographic information concerning gender, city of residence and SES, and assessed obesity knowledge. Questionnaires were distributed, completed and collected in the classrooms. In determining the students' SES, it was decided jointly by nutritionists at PAHO headquarters and by the six collaborators not to administer a formal scale requesting information about household income and living conditions. The consensus was that such questions would constitute an added burden to the adolescents and would probably yield erroneous data. Therefore, SES was assessed indirectly by asking students to report their street address. The collaborators indicated that they were familiar enough with the neighborhoods in their cities to assign students to a higher or lower SES group based on a qualitative evaluation of selected neighborhood characteristics, including housing adequacy, regular garbage collection, access to piped-in potable water, and type of food market available. 17, 18 The collaborators also weighed and measured each student using clinical balance beam scales to perform BMI calculations (weight in kilograms divided by height in meters squared). BMI is widely used as an indicator of percentage body fat in adults and is one option for estimating body fatness in adolescents. 19 The BMI data reported in the present study are intended as preliminary findings to shed light on the prevalence of overweight=obesity among adolescents residing in the six study sites. Currently there is no agreed upon definition of adolescent overweight=obesity and no general consensus on the most accurate method for assessing body fatness in this age group. 20 In the present study, overweight=obesity was determined by using the age and gender-specific BMI cut-off points reported by Cole and co-workers 21 for an international sample of adolescents. Obesity knowledge was measured by administering a 25-item multiple-choice test comprising five clusters with five questions per cluster focusing on: the fat and calorie content of foods and beverages; weight loss methods; energy expenditure; food preparation methods; and the relationship between obesity and health. Topic selection and choice of questions were based on literature searches concerning the obesity knowledge of adolescents and weight management programs targeted at this age group. 22 -24 The collaborators gave assurance that the multiple-choice format was familiar to students in their cities. Each question was followed by three possible answers and a 'Do not know' option which the students were encouraged to use rather than guessing to obtain a more accurate measure of their obesity knowledge.
Adapted versions of the same questionnaire were administered in all six cities. The original draft was written in Obesity knowledge among adolescents L McArthur et al English and translated into Spanish. The Spanish language version underwent multiple revisions based on input from PAHO nutritionists and the six collaborators to insure that the vocabulary was culturally sensitive and age-appropriate. Afterwards, the Spanish language version of the six questionnaires was translated back into English to verify that the original meaning of each item had been retained. 25 Content validity of the multiple-choice test was ascertained by having the questions evaluated for their relevance by three nutrition professors from the University of Vermont with expertise in survey design and in the content areas. Subsequently, the questionnaire was pilot tested with approximately 20 students from each study site. Recruitment of students for the pilot test took place at different schools from those included in the final study. An item analysis of pilot study data revealed a clear pattern across the six cities of those questions that were either too difficult or too easy and those in need of clarification. Accordingly, several items were discarded or rewritten.
Data analysis
Data were analyzed using SAS for Windows. 26 Descriptive statistics were obtained for demographic data and for data concerning obesity knowledge. Unpaired t-tests compared mean scores of adolescents from the two SES groups on the five clusters of questions comprising the obesity knowledge test. When scoring this test, one point was allotted for each correct answer, one point was deducted for each incorrect answer, and no points were added or deducted for each 'Do not know' answer. Therefore, the score on each cluster could range from þ 5 to 75 points and the score on the test as a whole could range from þ 25 to 725 points. Statistical significance was P < 0.05.
Results
Demographics
A total of 1272 adolescents participated in this study. The distribution of adolescents across the six study sites showed that there were 195 from Buenos Aires, 212 from Guatemala City, 213 from Havana, 218 from Lima, 195 from Panama City and 239 from Santiago. Mean ages and age ranges of adolescents from higher and lower SES groups were similar across the six cities. Table 1 presents additional demographic information for the six student samples in the context of SES.
As Table 1 shows, percentages of adolescents in the higher and lower SES groups were similar within and across the six study sites. Likewise, the gender distributions in both SES categories were similar within and across five of the six cities. The exception was Panama City where the percentage of males from the higher SES group was significantly smaller and the percentage of females in this SES group was significantly larger than in the other cities. The prevalence of overweight=obesity, regardless of SES, ranged from 8.0% in Havana to 22.3% in Lima.
Effects of socioeconomic status on obesity knowledge Reliability coefficients were calculated for the five clusters of questions on the obesity knowledge test for adolescents from the higher and lower SES groups in each city. All coefficients reflected adequate reliability. Table 2 reports the mean scores on each cluster for adolescents from the two SES groups for the six cities.
The mean scores reported in Table 2 reflect a low level of knowledge about all five obesity-related topics among adolescents from both SES groups in all six cities. Nevertheless, a trend of higher scores emerged across the six cities in favor of adolescents from wealthier families. More specifically, Table  2 shows that in all cities, except Havana, adolescents from the higher SES groups earned significantly higher mean scores on the clusters concerning the fat and calorie content of foods and beverages, weight loss methods, energy expenditure and food preparation methods. Additionally, in Panama City, Havana and Lima adolescents from the higher SES groups also scored significantly higher on the cluster concerning the relationship between obesity and health. 
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The effect of SES on obesity knowledge was also examined after controlling for gender and weight status to determine whether the observed effect of SES would persist. Results showed that the effect of SES persisted since males and females and overweight=obese and leaner adolescents from the higher SES groups consistently scored significantly higher on the five clusters than their lower SES counterparts in five of the six cities. The exception was Havana where there were few significant differences between mean scores of adolescents from the two SES groups. To identify the topics which could serve as the focus for future obesity education interventions, percentages of adolescents who chose the incorrect response or the 'don't know' option for all five questions within a cluster were obtained. Among adolescents from the higher SES groups, the weakest areas were food preparation methods and the relationship between obesity and health while those for adolescents from the lower SES groups were the fat and calorie content of foods and beverages and the relationship between obesity and health.
The availability of classroom instruction about obesity was assessed by asking the students whether they had ever taken courses where they were taught about one or more of the topics comprising the obesity knowledge test. Table 3 shows chi-square comparisons of percentages of adolescents from higher and lower SES groups who had received such instruction. Table 3 shows that classroom instruction about obesity was available to students from both SES groups in all six cities. However, except in Havana, obesity education was more available in schools attended predominantly by adolescents from wealthier families.
To gauge the receptivity of the adolescents to future obesity education programs, the students were asked whether they would like to learn more about any of the five obesity-related topics. The majority of adolescents from both SES groups in all six cities were interested in learning more about weight loss methods, energy expenditure, and the fat and calorie content of foods and beverages. The topic of least interest was the relationship between obesity and health.
Discussion
The preliminary data reported in the present study concerning the prevalence of overweight=obesity among these adolescents support the findings of other investigators that this In scoring each cluster, 1 point was allotted for each correct answer, 1 point was deducted for each incorrect answer, and no points were added or deducted for each 'Do not know' answer.
Obesity knowledge among adolescents L McArthur et al condition is an emerging public health problem in the six study sites. 1 -8 Several authors have offered explanations for the increase in adolescent obesity in Latin America. Martorell and co-authors 7 have noted that the traditional diet of the region has undergone extensive modification such that it now resembles the high-fat, high-calorie diets consumed in industrialized societies. These authors speculate that consumption of high-calorie diets and a more sedentary lifestyle have resulted in an increase in the incidence of obesity and of obesity-related degenerative disorders in the region. Troiano and Flegal 9 have observed that the increases in obesity worldwide are due to social and environmental factors including changes in parental employment patterns, increased television viewing, concerns about neighborhood safety, and the increased availability of video games. Findings from the present study suggest that another factor that may be contributing to the increase in adolescent obesity in Latin America is a deficit in obesity knowledge in this age group.
The mean scores reported in Table 2 suggest a need for information about obesity among adolescents from higher and lower SES groups in all six cities. Nevertheless, SES exerted a powerful influence over obesity knowledge in favor of adolescents from wealthier families in all cities except Havana. This finding may be attributable, at least in part, to greater pressures from family and peers directed at youth from wealthy families to be aware of and avoid obesity. Alternatively, adolescents from higher SES groups may have shown a greater awareness of obesity because they have access to more learning opportunities about obesity in their schools and communities. This hypothesis is supported by data presented in Table 3 that suggests that classroom instruction about obesity was generally more available to students from higher SES groups. Therefore, the present findings suggest a greater need for obesity education among adolescents living in poverty. This need for more obesity education by poor families is underscored by the fact that these families are vulnerable to diet-related chronic diseases because of their poverty 12,14 -16 and have limited access to health care services. 27 Albright and co-workers 28 offer several useful suggestions for designing nutrition education programs targeted at low-income audiences. Such programs should involve members of the target group in the planning and implementation process and should include interactive discussions, demonstrations, individual and group problem solving, simulation exercises, and personal practice. Preliminary data from the present study suggest that adolescents from higher and lower income families would be receptive to future obesity education opportunities since participants indicated an interest in learning more about the five topics comprising the obesity knowledge test. Other investigators have also reported an interest on the part of adolescents in obesity education programs. Neumark-Sztainer and Story, 29 working in the United States, found that many overweight adolescents were interested in participating in school-based weight management programs, provided they were conducted in a supportive manner. The adolescents in their study indicated that weight management programs must also be enjoyable, informative, sensitive to the needs of overweight youth, and must not conflict with other activities. Additionally, James and co-authors 22 reported that ninth grade students from the United States were interested in watching videos featuring teenagers from different SES backgrounds in success stories concerning the consequences of unhealthy eating, food preparation, nutrition and fitness, and weight control.
We recommend that initial efforts for expanding obesity education opportunities be school-based and that community out-reach be delayed until effective formal and informal teaching strategies have been identified. Schools have several features that make them desirable sites for offering different kinds of obesity education opportunities to adolescents. Schools have large, captive audiences, provide a natural learning environment that can reinforce obesity prevention messages, have facilities for physical education and food preparation, and offer opportunities for long-term peer support. Such school-based programs might feature the establishment of an on-campus garden where students could grow fruit and vegetables which could be served in the school cafeteria, food preparation demonstrations for adolescents and their families with audience participation, discussion=support groups for overweight=obese students, and various types of exercise classes and sports events that deemphasize competition. The possibility of modifying school cafeteria and on-campus vending machine offerings to reduce the availability of high-calorie foods and beverages should also be explored.
In conclusion, the data concerning obesity knowledge reported in the present study reflect a low level of awareness about five obesity-related topics among participating adolescents from higher and lower SES backgrounds in Buenos Aires, Guatemala City, Havana, Lima, Panama City, and Santiago. These findings suggest a need for more schoolbased obesity education programs, especially among adolescents living in poverty. However, our findings were generated by small non-probability samples and would, therefore, need to be validated by larger probability samples. Future studies should examine the extent to which gender, snacking patterns, family food habits, level of physical activity, and attitudes toward body image contribute to the occurrence of obesity in adolescents from Latin America.
